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ABSTRACT 
This is a report of a study made to determine the in-place cost 
of a new exterior wall material--lightweight concrete panels--and to 
compare it with frame wall construction. The study was conducted by 
the Small Homes Council, University of Illinois, in cooperation with 
the Lumber Dealers Research Council. 
• 
The report presents the in-place wall costs of three houses con-
structed simultaneously during 1950-51. The analysis of the time-
study data and the material records indicates that the new material 
offers substantial man-hour savings; however, this saving is offset 
by the higher material cost. 
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A COST STUDY OF EXTERIOR WALlS 
FOR FRANE AND CONCRETE-PANEL HOUSES 
I. FOREWORD AND PURPOSE 
In this study, labor and material costs in constructing exterior walls 
of a house built from reinforced concrete panels--a new material--are com-
pared with similar costs for two frame houses. 
The investigation was sponsored by the Lumber Dealers Research Council 
and the research was done by the Small Homes Council of the University of 
Illinois. The houses \Tere privately financed and were not University prop-
erty. The construction was controlled and directed in every respect by the 
staff of the Small Homes Council. Construction was started late in October 
1950 and was completed in late spring, 1951. 
In the effort to determine the in-place cost of the new building mater-
ial, the Small Homes Council used the "time-and-material analysis" method 
wi ~h '\·Thich it has compared and evaluated construction methods on 42 previous 
houses. The analysis has varied in detail from stot'wa tch accuracy, used in 
connection with the Industry-Engineered house study , to a payroll summary 
with time allocated to the nearest 15-minute increment. The latter s.ystem 
was used during the construction of 30 houses in the 1949 Staff Housing 
Project. The 15-minute increment analysis w.s also used to compare modular 
and non-modular masonry construction.2 In the investigation covered by · this 
report, time was again allocated to the nearest quarter-hour. 
lsmall Homes Council technical report E2.1R, RESEARCH REPORT ON CONSTRUCTION 
METHODS. 
2Small Homes Council technical report E2.llR, RESEARCH REPORT ON A STUDY OF 
NON-MODULAR MASONRY CONSTRUCTION. 
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IIo DESCRIPTION OF THE INVESTIGATION 
A. The Houses 
Three houses were built--one with exterior walls of the new concrete 
panels, and two of frame construction., 
One of the frame houses was identical in plan with the concrete-panel 
houseo On this one, pre-stained shingles were used for exterior finish., 
The second frame house was of the same size as the other two houses, 
both in outside wall dimension and floor area. Asbestos cement board and 
battens were used for exterior finish., 
The house plans used for this investigation were for one-story basement-
less, three-bedroom structureso They were designed by the Small HOmes Council 
as part of the unit-planning project sponsored by the Lumber Dealers Research 
Council.3 The total floor area of each of the houses was 992 square feet., 
The gross dimensions were 32v x 36 1 • (Appendix, pages 14 and 15.,) The house 
dimensions were established, and the houses were designed as frame structures 
using sheet materials as far as possibleo No adjustments of any kind were 
made in the plans before the concrete-panel structure v.ras built, and no ad-
justments proved necessary during constructiono 
The window detail used was one developed by the Small Homes Council., It 
involved the combination of fixed-glass and horizontal-sliding aluminum vent 
sections. The wood surround for the window unit consisted of a 2-inch sill, 
and a structural 2" x 4" for the mullion., No headers were used over the 
windows. 
Since the identical detail was used in all houses, the actual time values 
for the windows have not been included in the analysis of the wall construe-
tion., 
Similarly, insofar as the records are concerned, the floor and roof con-
struction were isolated, both in material costs and in man-hours; therefore, 
neither of these major elements is included in this report., 
B. The Material 
The wall material under observation was a concrete panel, channel-shaped 
in section., It \ms made of lightweight concrete and reinforced with steel 
rods. (Appendix, page 25o) The typical panels were 16 inches wide, 
3 7/8 inches thick, and 8 feet higho Each 16-inch panel weighed approximately 
165 pounds. The panels were a l so available in 8-inch and 12-inch widths, 
thus eliminating any need for cutting., 
3small Homes Council technical report C2o2R, CONTEMPORARY HOUSES DEVELOPED 
FROM ROOM UNITSo 
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The exterior face of the panel was smooth; the interior face, very 
rough. From a distance the exterior appearance was such that the concrete 
panels resembled vertical wood siding although no attempt had been made to 
imitate tba t rna teriale 
Both ends of the panels were carefully formed so as to fit into steel 
channels which were used as the top and bottom plates. The vertical joint 
between panels was 8V8 -shaped on the exterior and v-~s recessed on the inside 
to allow for packing with oakum and calkingo 
Special panels were used for exterior and interior corners, and short 
panels were provided under windowso . Since no headers were used over either 
windows or doors, no lintels were invol vedo 
The same lightweight concrete was used in a channel-shaped duct which 
formed the distribution s.ystem for the forced wa~ir heating plant. 
Similarly, the lightweight aggregate was used in the construction of the 
base course of the floor slab and for the plaster aggregateo 
C. The Contractor 
The contractor who had worked with the Small Homes Council in the con-
struction of several earlier research houses was retained for the construc-
tion of this projecto A cost-plus contract, which gave the Small Homes 
Council complete control of methods~ rna terials and subcontractors, was 
chosene 
D. Recording Methods 
During the construction period, a representative of the Sm~ll Homes 
Coufl.cil v-~s on the site continuously, recording the operations of the con-
struction crew and noting not only the material and labor but the rate of 
progress and difficulties encountered in the various operations. Time-and-
material record forms, showing the various components used, are attached as 
an appendix to this report. (Appendix, pages 27, 28, and 29~) 
E. The Site 
The three lots chosen for the construction of the demonstration houses 
were within the same block of a nm~ subdivision in southwest Champaign. 
Water, electrical power and telephone service were available. The Small 
Homes Coth"lCil maintained a field office on the site so that records and re-
ports of all kinds v-rere availableo 
The streets were in poor condition, and during the spring it was impos-
sible to deliver materials on scheduleo These delays, however, did not 
affect the time-and-cost studies for the particular components included in 
this reporto 
F. The Weather 
The houses were started in late fall 1950, and construction, therefore, 
was carried on during some of the most adverse weather conditions which have 
been experienced in this community. The construction of the exterior wall 
of the concrete-panel house, however, involved a relatively short period of 
time, during which the weather was favorable. In fact, the longer operations 
required to complete the frame houses were more influenced by the weather 
than was the concrete-panel structure. 
G. Construction Personnel 
Union craftsmen, both carpenters and common laborefs, were employed in 
the construction of the exterior walls. No labor difficulties or jurisdic-
tional disputes were involved at any time. The assembly process for the 
concrete-panel walls was directed by representatives of the manufacturer who 
had great familiarity with the material and the proper handling methodso 
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III. RESULTS AND OBSERVATIONS 
A. Cost Data - Wall 
Pages 16 through 24 of the Appendix give a complete cost breakdown for 
the exterior walls of all three houseso It should be noted that · in each case 
the wall is carried to a similar state of completiono · In the case of the 
frame \vall, this includes the wood studs, insulation, sheathing and exterior-
finish materialso It does not include the interior finish, but only the wall 
as it is ready to receive that materialo In the case of the experimental 
material, the precast panel being ·a structural material replaced the wood 
stud, the sheathing, and the exterior-finish material. The cost of this wall 
includes, however, the callcing, the insulation, and the furring strips neces-
sary to receive the interior-finish material. (Appendix, page 30, wall speci-
fications :o.J 
The chart on page 6 shows the distribution of labor' involved in construC-
tion of the exterior wallso In the record of ma~hours for the concrete-panel 
house, one additional classification-that of material handling-is usedo In 
conventional construction, lumber and materials are normally delivered and 
stacked at some convenient point near the construction operation. Because of 
the weight, lack of familia.ri ty with handling of the concrete pap.el, and also 
the time of day at which the delivery was made (close to the end of the day's 
work) it was ne·cessa.ry to provide additional labor to assist the trucker in 
handling and stacking the panels on the jobo With proper management in the 
stacking of panels, it would have been possible to reduce this slightly. 
Under ideal coordination, the panels could have been unloaded from the truck 
and immediately placed in the \vall, eliminating the material handling section 
entirelyo 
The second classification of labor--wall erection--includes the time of 
the factory representatives o In the dollar analysis, this time -was figured 
at the same scale as the carpenters o 
In-place costs are based on material and labor costs. These are shown 
for the three walls in Chart Noo 2 (page 7). In the case of the frame 
structures, the labor costs were between 50 and 60 per cent of the mat·erial 
costs. This conforms to· the generally accepted ratio for labor and material 
in this component of frame construction. In the case of the concrete-panel 
house, the labor ·costs represented approximately 22 per cent of the material 
costs for the outside \vall col.'lstructiono 
On a square-foot comparison~ the exterior wall costs for the three 
houses are 3 
Concrete-panel - $ o878 per square foot (total cost, $978o36) 
Pre-stained shingle - $ .663 per square foot (total cost, $739o34) 
Asbestos cement - $ o655 per square foot (total cost, $730o05) 
These are f~red on gross area. (Identical openings were used in all houses~) 
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The most outstanding characteristic of the concrete-panel wall is the 
small number of man-hours of field labor necessary for its assembly. A 
total of only 30 3/4 man-hours of labor, of which 25 1/4 were carpenter hours 
and 5 1/2 were common labor, were required for its erection. The frame house, 
which v~s identical to the concrete-panel house, required a total of 116 1/4 
man-hours of labor, 100 3/4 being carpenter hours and 15 1/2, common labor. 
This reduction in man-hours is significant in two respects: 
1) It can compensate . for shortage of skilled craftsmen. 
/ 
2) It decreases the time required to get the structure enclosed and 
out of the weather. 
A total of five men were involved in the construction crew, and at no 
point in the assembly of the wall sections was it necessary to have a partic-
ularly skilled mechanic. Again this would be significant in a shortage of 
skilled labor, or would be of advantage to those who are building on "a 
self-help basis." 
Total operations in the construction of the .wall for the concrete-panel 
structure were spread over a greater number of work days than was the case for 
either of the other two houses. Chart No. 3 (page 9) shows the total number 
of days on which some work yas done on ~each of the components listed. This · 
does not mean that any one man worked continuously for eight hours, nor does 
it mean that only one man worked on a given day. It merely indicates that 
some work was done on the component during the number of days listed. The 
spread of -labor on the concrete-panel house may be slightly to its disad-
vantage although it can be argued equally well that operations, such as calk-
ing of exterior joints, should be carried on during certain conditions of 
temperature and weather and that limiting the operation to those conditions 
will not affect the total number of man-hours involved. The calking opera-
tions required for the joint between panels consumed a greater number of 
work days than any other operation, while the actual wall erection-the 
process of getting the house ready for roof trusses--consumed a portion of 
only three days. 
The design of the joints between paneis is good. The fact that they are 
intended to be packed with oakum and calked gives a slight tolerance which 
makes the assembly process much simpler than that encountered in many prefab-
ricated houses where tolerances are small. 
The process of packing the oakum in place, however, is slow and laborious. 
It could be greatly simplified if a roller-type tool were devised to pack the 
oakum rather than relying on a chisel and hammer. Similarly, the calking 
operations could be simplified, at least in larger projects, by the development 
of a pressure-type calking tool instead of relying on either extremely expen-
sive pre-packed calking tubes or the rather sloppy process of packing a calking 
gun from 5-gallon containerso In view of the rather large total in man-hours 
required for calking both the interior and exterior, these tools may be the 
most important factor in saving labor. 
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WORK SPREAD 
The use of the channel at the top and bottom makes the alignment of the 
wall sections simple. It does, however, complicate the installation of ex-
terior trim at the top of the panel and produces a very undesirable condition 
at the base of the panel (Appendix, page 25). . . : .. 
An analysis of the construction methods and the labor records indicates 
that the time obtained in this experimental construction could be assumed to 
be average. The conditions nnder foot for the workmen plus the lack of or-
ganization of the wall panels prior to their being fitted into place caused 
some delays which could be eliminated on a duplicate operation. On the other 
hand, the accuracy of the fonndation wall and the experience of the manufac-
ture~'s representative in directing the project undoubtedly had a beneficial 
effect on the time record. While better labor records can, and nndoubtedly 
have been made, the figures represented here are entirely acceptable as a 
commercial average. 
B. Details 
The base detail (Appendix, page 25) was unsatisfactory. The detail 
originally suggested by the manufacturer was for a concrete-block foundation. 
It, too, would have required the use of a cement wash and grouting. In the 
detail used, great difficulty was experienced in pouring the concrete in the 
foundation wall, and even with more than average care, there was enough chip-
ping of the lip at the top of the foundation wall to make a cement grout 
necessary. This detail needs considerable study in order to: 1) remove,· if 
possible, the through metal, which will conduct cold and possibly cause con-
densation, and which furthermore might not be easily obtainable; and (2) 
simplify both the construction of the foundation wall and the cement wash or 
grqut. 
The use of a steel channel at the top of the wall panel makes for very 
simple and easy alignment of the wall sections but, as was noted above, it 
involves the use of through-the-wall metal. It also complicates application 
of exterior trim. 
C. The Heating System 
A perimeter-supply, forced warm-air heating system was installed. The 
layout of the system was checked and revised by University of Illinois staff 
members who are conducting experimental work on perimeter heating under a 
cooperative agreement with the National Warm Air Heating and Air Conditioning 
Association. The furnace was an oil-burning' counter-flow model. 
A channel-shaped lightweight concrete duct was used for much of the 
underfloor layout. (Appendix, page 26.) Because of installation costs and 
difficulties encountered, it is recommended that this duct be withdrawn from 
the market and redesigned. 
The duct section, being both flat on the bottom and square on the ends, 
required extreme care in grading the trench in which it was installed. Any 
variations, however slight, threw the duct out of line and opened the joint 
between sections. The joints between sections were butt-type joints with no 
allowance for any adjustment. The ducts were reinforced with heavy rod and 
while some sections came cut to fit, a certain degree of field cutting was 
necessary. Even with a carborundum blade in a power saw, this Vci s a slow 
and difficult process. The panels were installed with the open side point-
ing upward. A wire mesh with a permanently installed paper-backing was used 
as a form over the top of the duct,. This material also ws difficult to 
handle, install, and hold in place during the pouring of the concrete. 
It is recommended that the ducts be redesigned as follows: 
(1) Provide a slip joint which would allow small variations to be 
made in the direction duct. 
(2) Increase the length of the sections, thus reducing the number 
of joints. 
(3) Change the shape at the bottom of the ducts or els~ recommend 
that the duet be set on a bed of grout so that accurate align-
ment will be easier. 
(4) Change the method of closing the top of the ducts so that the 
labor requirements will be reduced. · 
There are a number of designs which should be explored including 1) 
split tile and inverted panels (set with the leg pointing down into a bed 
of concrete), 2) tile similar to bell and hub now in use, 3) couplings or 
slip joints on straight tile, or 4) the use of a fiber form about which the 
lightweight concrete is poured as a field operation. 
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IV. CONCLUSIONS 
As a result of an analysis of the cost data and of observation of the 
house during the construction pe~iod and after its completion, the following 
conclusions are presented: 
1. Use of the concrete panels made it possible to enclose a house with 
less man-hours than a frame house of identical design. This saving' iil. .labor 
is offset by the higher cost of the concrete panels. 
2. The precast lightweight concrete panels observed in this test are 
acceptable as a material for residential construction. 
3. The material is especially suitable for use in houses designed on the 
modular principle since panels are available in 8-, 12- and 16-inch widths. 
No cutting is necessary. 
4. The detail of the joint between panels is recommended, but the method 
of connection at the top and bottom should be restudied. 
5. The precast concrete heat-duct panels are not acceptable in their 
present form~ 
-12-
APPENDIX 
3 I ~~--------- -------t----------------------- -~ 
~--------- I .. • .. ~==~~ .. ~==== .......... .. ! ~~ 
I 
' ...,_ ______ .J 
I 
,,.. 
, ,, 
I 
"t----, 
I 
t 
I 
I 
I 
I 
I 
i 
I 
I 
Kitchen ~ - Utility Bath = 
-
Bedroom Ill 
-----t 1 r-==-
Dining .1:8J 1 Furnace 
Living Room 
r 
~ Bedroom #3 Bedroom #2 
~ 
.... ~====-===~C===~====~: 
I 
r---------~----------~ 
I 
I 
I I 
I 
' 
I 
I 
r--
P L A N 1/8" : 11 -0" 
I 
1 .. _J I ..,. ____ _, ,, Concrete Panels { -c:::::J Stud Walls 
~..:.. _____ ...;.._. ______________ .__ __ ... _ 
..., I I ~.,...o"'"""'""o=-=o==Jbdl=;r 
DODD DODD l 
I I 
l 
-
~·. 
I 
1 toJ 
--
I 
1 
SOUTH ELEVATION 
-
1/8" : 1' -qn 
-
EAST ELEVATION 
Demonstration Houses Project 
CONCRETE-PANEL HOUSE 
Labor for 
Haterial Handling 
Carp. 
Labor 
Labor 
Erection Only 
Carp. 
Labor 
(~actory Rep.) 
c rp. 
carp. 
Material 
Lmnber 
4 X 4 X 16 
4 X 4 X 18 
4 X 4 X 20 
2x4x 8 
2x4x6 
2 X 4 X 10 
2x4xl2 
2 X 4 X 16 
Date 
12/21 
12/21 
12/29 
1/2 
1/2 
1/2 
1/5 
1/4 
2 x 8 x 181 #2 & better 
55 lb. Smooth roofing 
4 x 8 x 1/2" Sheathing 
#2 RC Shingles 
Concrete Panels 
8 x 8 x 8 Corners 
81 x 12" Panels 
8 1 x ·l6" " 
81 x 8" n 
8' x 14" " 
81 X 11" It 
51 5" x 16" " 
312" X 1611 n 
: Channel Iron 
Exterior Walls 
Wall Framing 
No. of 
llorkers 
3 
1 
1 
2 
1 
2 
1 
1 
Amt used 
in units 
1 
2 
1 
4 
1 
4 
12 
1 
2 
1 roll 
3 
1 
Total Hrs 
Worked 
41/2 
1 1/2 
1/2 
ll 
5 1/2 
6 3/4 
2 
5 1/2 
Amt used 
21.3 fbm 
48 . 
27 . 
21 
4 
26.6 
96 
10.6 
lJ3 
108 sq rt 
96 sq rt 
5 53 sq ft 
1 8 
40 428 
3 16 
1 9 
1 7 
9 65 
24 101 
280 lin ft 
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Hourly 
Rate Cost 
$ 2.35 $ 10.57 
1.50 2.25 
1.50 .75 
$ 13.57 
2.35 $ 25.85 
1.50 8.25 
2.35 15.86 
2.35 4.70 
2.35 12.92 
$ 67.58 
$ 81.12 
Price 
per unit Cost 
$ .15 $ 3.19 
.15 7.20 
.16 4.32 
.145 3.04 
.145 .58 
.145 3.85 
.145 13.92 
.145 1.54 
.145 6.96 
2.90 2.90 
.12 11.52 
4.00 4.00 
9.05 45.25 
6.95 6.95. 
7.90 316.00 
6.oo 18.00 . 
7.35 7.35 
6.70 6.70 
5.95 53.55 
3.95 94.80 
.30 8ft1 00 
$695.62 
$776.77 
Labor 
Interior 
Labor 
Labor 
Carp. 
Labor 
Labor 
Exterior 
Carp. 
Carp. 
Carp. 
Material 
5 Gal. white mastic 
Demonstration Houses Project 
CONCRETE-PANEL HOUSE 
Date 
1/15 
1/17 
1/19 
1/19 
Exterior Walls 
Oakum and Calldng 
No. of Total Hrs 
Workers Worked 
1 2 
1 2 
2 2 
1 .3 
1/22 1 6 1/2 
4/.3 2 5 1/2 
4/4 2 5 1/2 
4/5 2 4 
Amt used 
in units 
5 
Black asphalt mastic tubes 100 
Oakum 50 lbs 
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Hourly 
Rate Cost 
$ 1.50 $ .3.00 
1.50 .3.00 
2 • .35 4.70 
1.50 4.50 
1.50 9.75 
2 • .35 12.92 
2 • .35 12.92 
2 • .35 9.40 
$ 60.19 
Price 
12er unit Cost 
$ .3.00 • 15.00 
.30 .30.00 
.29 lfl:1 ~0 
$ 59.50 
$119.69 
Labor 
Carp. 
Carp. 
Material 
36• (Double Foil-backed 
paper) barrier and 
insulation 
lx6x8StdS4S 
Demonstration Houses Project 
CONCRETE-PANEL HOUSE 
Exterior Walls 
Vapor Barrier and Nailers 
~ 
1/19 
1/22 
No. of 
Workers 
1 
2 
Amt used 
in units 
2 
Total Hrs 
Worked 
4 
10 
Amt used 
in sg ft 
1000 
(Ripped 1 x 3 furring 
strips) 200 
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Hourly 
Rate Cost 
$ 2.35 $ 9.40 
2.35 22.~0 
$ 32.90 
Price 
per sg ft ~ 
$ .023 $ 23.00 
.13 26.00 
$ 49.00 
$ 81.20 
Demonstration Houses Project 
PRE-STAINED SHINGLE HOUSE 
Exterior Walls 
Wall Framing and Shea thing 
No. of Total Hrs Hourly 
La,bor ~te Workers Worked Rate Cost 
Carp. ll/30 4 3 • 2.35 • 7.05 Labor 11/30 1 3/4 1.50 1.12 
Carp. 12/1 4 12 2.35 28.20 
Labor 12/1 1 3 1.50 4.50 
Carp. 12/4 4 21 2.35 49.35 
Labor 12/4 1 3 1.50 4.50 
Carp. 1/1 6 41/2 2.35 10.57 
Labor 1/1 1 2 3/4 1.50 la:.12 
$109.41 
Amt used Amt used Amt used Price 
l-'1a.teria1 in units in fbm in sg ft 12er fbm Cost 
2x4xl2 6 48 $ .145 $ 6.96 
2 X 4 X 16 44 469 .145 68.01 
2x4x18 1 12 .125 1.74 
4 X 8 X 1/211 25 800 .075 60.00 
4 X 4 X 16 6 128 ' .15 . 19.20 
4x4xl2 6 96 .15 14.40 
2 X 4 X 16 6 64 .145 9.28 
2x8x18 2 48 .145 6.26 
$186.,31* 
$295.72 
*Corrected figure based on audit made of material invoices since publication 
of HOUSE DESIGN AND SUBDIVISION PLANNING. 
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Demonstration Houses Project 
PRE-STAINID SHINGLE HOUSE 
Exterior Walls 
Siding 
No. of Total Hrs Hourly 
Labor Date Workers Worked Rate ~ 
Carp. 1/1 5 26 $ 2.35 $ 61.10 
Labor 1/1 1 2 1/2 1.50 3.75 
Carp. 1/2 4 26 3/4 2.35 62.86 
Labor 1/2 1 1/2 1.50 .75 
Carp. 1/3 1 5 2.35 11.75 
Labor 1/3 1 11/2 1.50 2.25 
Carp. 1/9 1 1 2.35 2.35 
Carp. 1/10 1 1 1/2 2.35 3.53 
Labor 1/10 1 1 1/2 1.50 2.25 
$150.79 
Price in 
Amt used Amt used fbm or 
Material in units in fbm units Cost 
Pre-stained shingles 9 $25.00 $225.00 
1 x 6 x 101 Ripped to 1" x 2" 100 .13 13.00 
$238.00* 
$388.79 
*Corrected figure based on audit made of material invoices since publication 
of HOUSE DESIGN AND SUBDIVISION PLANNING. 
Demonstration Houses Project 
PRE-STAINED SHINGLE HOUSE 
Labor 
Carp. 
Labor 
Date 
Material 
6 Cartons 23" x 48" semi-
thick batts 
1/9 
1/9 
Insulation 
Sidewall 
No. of 
Workers 
3 
1 
Amt used 
in sg ft 
690 
-21-
Total Hrs 
Worked 
5 
2 1/2 
Hourly 
Rate 
$ 2.35 
1.50 
Price 
Cost 
$ 11.75 
3.75 
$ 15.50 
per sg ft Cost 
$ .057 $ 39.33 
$ 39.33 
$ 54.83 
Demonstration Houses Project 
ASBESTOS CEMENT 
Exterior Wal18 
Van· Frami:Qg ·and - Sh~ tJrl.ng 
No. of - Total Hrs Hourly 
Labor ~ Worker; ll~~ked H&te ~ 
Carp. 11/21 4 32 • 2.35 • 75.20 
Labor 11~21 ... 1 8 1.50 12.00 
Carp. 1122 4 6 2.35 14.10 
Labor ll/22 1 1 1/2 1.50 2s22 
$10.3o55 
Amt used Amt used Price 
Hliim:H:l ~ ;gn~t&~ ill fbm ~e;t fbm. Q.2.G 
4x4x16 1 21.3 • .15 • 3.20 4x4x14 3 56 .15 8.40 
4x4xl2 7 112 .15 16.80 
4 x 4 x18 2 JJ3 .15 7.20 
2x4x18 1 12 .145 1.74 
2 X 4 X 16 50 533 .145 77.29 
2x4x14 2 18.6 ol45 2.70 
2x4xl2 1 •• 8 64 f; .J-45 9.28 
4 X 8 X 1/2 f'iberbeard 23 736 .075 55-o20 
4x4xl4 1 18.6 .15 2.79 
2x4xl2 112 tir 14 112 .145 16.24 
2x4xl4 4 37 .145 5.37 
2 x 4 -x 16 2 21.3 .145 .3o09 
2x4x18 2 24 .145 3.48 
4 x 8 x 1/2 fiberboard 5 16o .075 12.00 
$224.78 
t328,33 
-22- . 
Demonstration Houses Project 
ASBESTOS CEMENT 
Exterior Walls 
Siding 
No. of Total Hrs Hourly 
Labor Date · Workers Worked Rate Cost 
Carp. 12/14 3 12 $ 2.35 $ 28.20 
Carp. 12/18 4 12 2o35 28 0 20 
Carp. 12/21 3 13 1/2 2o35 3lo72 
Labor 12/21 1 6 1/2 lo50 9o75 
Carp. 1/5 2 3 2o35 7o05 
Carp. 1/10 1 2 1/2 2.35 5o88 
Labor 1/10 1 2 1/2 lo50 ~~72 
$114o55 
Amt used 
Material in units .&mt used ~ Cost 
32" length 1" X 1/8" X 1 
$ 26 gauge metal strips 60 lin f't 4o70 
1 1/2 x 10' Battens 78 782 lin f't $ o10 78o20 
1 x 12-10 BVG Fir 5 50 f'bm o36 180 00 
J2" length 1ft X 1/8" X 1 50 lin rt 3o25 
4 x 8 x 1/8 asbestos cement 30 960 sq f't .115 110o40 
$214o55 
$329al0 
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Demonstration Houses Project 
ASBESTOS CEMENT 
Labor 
Carp. 
Carp. 
Material 
15• x 48• Semi-thick in-
sulation 
Date 
12/27 
12/28 
Insulation 
Sidewall 
No. of 
Workers 
2 
4 
Amt used 
in units 
8 
-24-
Total Hrs 
Worked 
4 
7 1/2 
Amt used 
in sg ft 
800 
Hourly 
Rate Cost 
$ 2o35 $ 9.,40 
2o35 17a62 
$ 27o02 
Price 
in sg ft Cost 
$ o057 $ ~2260 
$ 45o60 
$ 721 62 
Form Above 
Grade Only 
Lath & Plaster 
Furring Strips 
·oakum & Asphalt Mastie 
16" 
TYPICAL WALL SECTION 
CONCRETE .PANELS 
.. lt" - 1 1 -0" 
Grid Line 
Concrete Panel 
Foil Insulation 
Furring 
Room Finish 
Cellular Glass 
8" 
Wire Mesh-Paper-Backed 
(} <? # o otJ 0. ~ 0 
Gravel · 
Perlite 
Concrete 
Vapor Barrier 
WALL SECTION 
It" : 11 -0" 
Floor 
HEAT DUCT IA YOUT 
Proposed by Manufactur,~r 
HEAT DUCT LAYOUT 
· Used 
EXTERIOR WALLS 
DATE January 10 195 ....1.... 6 
A. Wall Framing 
(Includes top and bottom plate, 
studs, headers, blocking, let-
in bracing, temporary bracing.) 
B. Sheathing 
c. Building Paper . 
D. Siding 
E. Gable End Total 
TYPE OF LABOR 
SYMBOL Caro. Labor Other 
s. A. s. u. s& u. 
D 2} 2!. 
.. 
~ tl .t\ ~ p \ 
'\.J , 1 ' . 
. 
TOTAL ~ ~ 
-27-
HOUSE Asbestos Cement 
DEMONSTRATION HOUSES. 
TOTAL HOURS: 
CARPENTER 
Skilled ~ 2 
Apprentice 
LABOR 
Skilled 
Unskilled a-2 
REMARKS 
Corner Board annlied - wall sidi!ul 
comolete 
~ 
-
-
I 
INSULATION 
DATE December 28 195 _g_ 
A. Ceiling 
B. Sidew.lls 
TYPE OF LABOR 
SYMBOL Foreman Cam. Lab..Qr 
s. A. s. u~ 
B 1 
2 
~ 
z-
~ ~J 
'-' 
. 
TOTAL ?t 
12 
~ PJ 
. I 
-28-
HOUSE Asbestos Cement 
DEl~ONSTRATION HOUSES 
TOTAL HOURS: 
FOREMAN 
CARPENTER 
Skilled 7i 
Apprentice 
LABOR 
Skilled 
Unskilled 
REMARKS 
Sidewalls Completed 
.. 
f 
0 
l\) 
--a 
a 
SUPPLIER 
Pieces Description Feet Price Amount 
50 - 111 X 6" - 8' Std S4S 200 .13 26.00 
_.A hi r 
_S ~ \V\ ~Lt. 
Sold to Delivered to 
Ordered or received by ---------------
6.D. 
INVOICE NO. 00123 
DATE January 19, 1951 
Component No. and Name 
- Furring_ Stri~ 
WALL SPECIFICATIONS 
DEMONSTRATION HOUSES 
Concrete-Panel House 
Exterior Vall 
Frame: Integral frame, sheathing and exterior ~inish, concrete panels. 
Pre-stained Shingle House 
Exterior Wall 
Frame: Material, fir; grade, #2 and better; stud size, 2" x 4"; spacing, 
2 1 o.c •. 
Sheathing, fibrous: Thickness, 1/2•; width, 41 ; length, 8'; solid; 
vertical. 
Siding: Shingles - double course; cedar pre-stained exterior course, #1 
grade; interior course, #2 common; exposure, 14" over 1n x 2n 
nailers. 
Asbestos-Cement House 
Exterior Wall 
Frame: Material, fir; grade, #2 and better; stud size, 2n x 4"; spacing, 
16• o.c • . 
Sheathing, fibrous: Thickness, 1/2"; width, 41 ; length, 8'; solid; 
vertical. 
Siding: Asbestos cement; thickness, 1/8"; width, 4'; length, 81 ; apply 
vertical with 1 1/2" battens over each stud; corner boards, 1" 
x 4" "B" grade fir. 
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